Porcine proliferative enteritis (PPE) is an enteric disease of weaned pigs characterized by proliferation of intestinal cryptal epithelial cells and the presence of bacteria in the apical cytoplasm of these cells 5, 9 (Fig. 1) . What role, if any, these bacteria play in the disease is unclear. The exact identity of the bacteria is not known, but their morphology is consistent with Campylobacter species. Several Campylobacter species have been isolated from intestines of diseased and healthy pigs. [1] [2] [3] [4] 6, 8 In some laboratories diagnosis of enteric disease has included culture of ileal mucosa for Campylobacter species, despite uncertainty of the role these organisms play in the disease. A retrospective study of porcine diagnostic cases submitted to the University of Minnesota Diagnostic Laboratory in 1986 was conducted to determine what Campylobacter species were isolated from animals with histologically confirmed PPE or other disease conditions and to evaluate the diagnostic significance of their isolation and identification.
The study included 141 porcine diagnostic cases in which the ileum had been cultured for Campylobacter species and examined histologically. Most pigs in this study had been submitted to the laboratory for etiologic diagnosis of enteric disease, but some animals also had other diseases. The ileum was cultured for Campylobacter species by scraping the mucosa with a glass slide to remove the epithelium. The epithelium was then mixed with Mueller-Hinton broth a and ground in a tissue grinder. b The tissue suspension was passed through a 0.8-µm membrane filter. c The filtrate was inoculated onto 2 Mueller-Hinton blood agar plates. The plates were incubated for 48 hr in a microaerophilic environment. The microaerophilic atmosphere was obtained by using an evacuation replacement system. d The jars were evacuated to 400 mm Hg pressure and then refilled with a gas mixture of 10% carbon dioxide, 10% hydrogen, and 80% nitrogen. Jars were evacuated and refilled with the gas mixture twice. Bacterial colonies with morphology suggestive of Campylobacter sp. were transferred to other Mueller-Hinton agar plates and reincubated in the microaerophilic atmosphere for 24 hr. Gram-stained preparations of the colonies were examined for small, gram-negative, curved rods characteristic of Campylobacter sp. Identification of the specific species was made by testing for the presence of catalase, sensitivity to the antibiotics cephalothin and nalidixic acid, hydrogen sulfide production on triple sugar iron agar, and hippurate hydrolysis. lo Sections of ileum were fixed in 10% neutral buffered formalin and processed routinely. Histologic which had the highest rate of association with PPE, was found in fewer than half of the PPE cases, and was also isolated from intestines without PPE lesions. These findings suggest that culture of intestinal mucosa has limited value in diagnosing PPE. Also, culture of feces would not be a reliable diagnostic technique for diagnosing PPE in live pigs. The diagnosis of this disease must be based on interpretation of intestinal histologic lesions. Because PPE-affected pigs had a random pattern of different Campylobacter species isolated, there seems little support for the concept that 1 of these species is the sole etiologic agent of this disease. isolates 9 27 0
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sections from each specimen were stained with hematoxylineosin and with Warthin-Starry silver stain. 7 The total number of isolations of each Campylobacter species and the number of times each was associated with histologically diagnosied PPE were determined (Table 1) . Campylobacter coli was isolated from 75 of the 141 intestines; of these, 16 had morphologic lesions of PPE and 59 did not. Campylobacter hyointestinalis was isolated from 40 intestines, 22 of which had lesions of PPE. Campylobacter mucosalis was isolated from 20, and 17 of these cases had evidence of PPE. Campylobacter fecalis was isolated from 2 cases, 1 having lesions of PPE. Campylobacter laridis was isolated from 3 cases, none of which had histologic lesions of PPE. More than 1 species was isolated from 28 cases. No Campylobacter species were isolated from 36 cases, including 9 that had lesions of PPE.
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This series of 141 diagnostic cases included 43 intestines with PPE, from which there were 22 isolates of C. hyointestinalis, 16 of C. coli, 17 of C. mucosalis, and 1 of C. fecalis. Nine of the 43 cases yielded no Campylobacter species. Fifteen had 1 species and 19 had multiple species occurring in random combinations.
There were various diagnoses for the remaining 98 cases. Campylobacter hyointestinalis was isolated from 9 pigs with swine dysentery. There was no other pattern of specific species being associated with disease conditions.
The most commonly isolated Campylobacter species (C. coli, C. mucosalis, and C. hyointestinalis) were found in pigs with or without lesions of PPE. No individual Campylobacter sp. was associated exclusively with PPE. Even C. mucosalis,
